BACKGROUND OF THE INVENTION 



Field of the Invention 



A T^re^resent— mv^ntio n., relates to^ a-dt spld v device - appired - TT Tir 



stgrrbngrd attocfiednsraHrepr^^ a eenrf^jGiiam^ 

In particular, the present invention relates to a display device for 
causing a plurality of light sources arranged on a display surface thereof to 
emit light so as to display, at night, still images, character data, video 
images or the like. 

Description of the Prior Art 



building or a wall surface thereof include posting a color film oi>a^color 
poster on a flat surface so as to illuminate the flat siirfape*^n a front side 
thereof with a lamp. This method peirnits^wers to recognize the 
illuminated color film or color poster atpigfit. 

Conventional methods Jpr^isplaying a large size image in a top of a 
building or a wall surfac^tnereof also include illuminating the flat surface 
on which the colop-film or the color poster is posted on a backside of the flat 
surface wjm a light source disposed thereon, and causing neon tubes 
whiog- are defbmi cd to fo rn ra -pi odG te ja^^ 

Moreover, a conventional method for displaying arbitrary still 
images or video images as large size images with a large-sized image display 
panel is well-known. On the large-sized image display panel, light emitting 




elements, such as discharge tubes, light bulbs, light-emitting diodes or 
other similar emitting devices, are so arranged to form a matrix shape. 
fyfy^J PnrthermoreT^^ display in g otiM-4mage€ 

large side images on a display device such as Q board i§jafflffiiu\ On the 
display surface of the display devic^^ar^Turality of cuboidal display 
elements whose surface§^are applied to red, blue, green, white and so on, 
respectivelyr^fe mounted so as to rotated by magnetic force, thereby 
dismaying the sfiirimages. 

Each of the display device with the flat surface on which the poster 
or the like is posted and the display device with the neon tubes can be 
designed at relatively low cost, whereas it has a disadvantage such that the 
displayed presentation must be fixed. In particular, in cases where no 
lighting devices are provided, it is impossible to visibly recognize the 
displayed presentation on the posting display device at night. 

freedom of presentation to be increased because of dealing withykte'images 
in addition to the still images. ^^"^ 

The large-sized image display deyjeeTliowever, has a disadvantage 
such that it is costly and re^rifes much power consumption because, in 
order to form an im^ge^which can be visible in the daytime, the brightness 
of the im^g^need to exceed that caused by a reflection of outside light 
reprbs€atg d_by sunlight angLse-eft? 

Furthermore, the magnetic rotating type of display device has low 
power consumption, but it cannot display animations, video images and so 
on, which have fast frame speeds, respectively. 
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SUMMARY OF THE INVENTION 
fieT^present invention rg"~tlirected to "Dvereeme->4he foregoi 
disadvantages. Accordingly, it is an object of the presgn^ifivention to 
provide a display device which is capabtep^taKing advantages of a posting 
5 display device and a volun^tfy^lght emitting display device so as to be 
served as a posting-signboard making use of sunlight in the daytime and as 
a volunt^^light emitting display device for displaying images at night, 
there by hiipr oving-expressive power of the dis play ^devi(^wrtk4fes^ 

According to one aspect of the present invention, there is provided a 
10 display device comprising a display surface portion including a light 



Ly emitting area on which a plurality of light emitting devices are arranged, 

ru 

In and a nonluminous area formed on spaces among the arranged light 
y3 emitting devices on the display surface portion, the nonluminous area 
O being formed with a nonluminous image, the nonluminous image being 
□ 15 displayed on the nonluminous area in color; and emission means for 
selectively causing at least one of the light emitting elements to emit light so 
as to display an image on the display surface portion. 

According to this aspect of the present invention, it is possible to 
visibly recognize the nonluminous image on the display surface portion in 
the daytime, and, at night, by causing at least one of the light emitting 
elements to emit light, the image formed by the selectively emitted light of at 
least one of the light emitting elements. 

This aspect of the present invention has an arrangement of 
comprising a device body to which the light emitting elements are disposed, 
25 wherein the display surface portion includes a front panel having a plurality 
of through holes and a transparent seat mounted on the front panel, the 



- 3 - 



through holes corresponding to the light emitting elements, the 
nonluminous area being formed on the transparent seat, the front panel 
being attached to the device body so that the through holes are opposite to 
the light emitting elements, respectively. 
jV^Vj Atrt^aft^rr^ h c pre f c n^d-ei^odimenfe-of i 
to prevent the leaked light from the light emitting elements at night, thereby 
improving a display effect when the outside light is weaken: The 
replacement of the front panel causes the displayed nonluminpus image to 
be easily changed into new different nonluminous image. 

In preferred embodiment of this aspect, the nonldminous image on 
the nonluminous area of the transparent seat is formed with transparent 
coloring matter. 

According to this preferred embodiment of this aspect, it is possible 
to easily change the displayed nonluminous image into new different 
nonluminous image by removing the seat to post new seat on which the 
new different nonluminous image^Tormed. 

In preferred embodiment of this aspect, the device body includes 
supporting members for fixedly supporting the light emitting elements, the 
nonluminous area being formed on the front panel, the front panel being 
attached to the supporting members of the device body so that the through 
holes are opposite to the light emitting elements, respectively. 

According to the preferred embodiment of this aspect, because the 
supporting ^embers support simultaneously the light emitting elements 
and the front panel, accurately setting the attachment position of the light 
emitting elements to the support members and the attachment position of 
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the fgont panel permits the Ughjjsm itting c l o mcn ts ^id^ie-thr ou gh ^T^es^ 
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b^aucufately opposite tereacli uLliei r 

In preferred embodiment of this aspectT^aefer-ef-th^-4^ 
elements is a light emitting diode. 

According to the preferred embodiment of tJus^Sspect, because the 
light emitting diode has a relatively conjpacrf^zed light emitting element, it 
is possible to make small thg^ight emitting area, as compared with using a 
discharge bulb op^Gght bulb so that the nonluminous light emitting area is 
widerac^ording to the light emitting diode being compact, thereby 
improving liie visible recognition of the nonluminous^msgfc. 



UJ BRIEF DESCRIPTION OF THE DRAWINGS 

ru 

Ul Other objects and aspects of the present invention will become 

y3 apparent from the following description of an embodiment with reference to 

5 

D the accompanying drawings in which: 

M 

G3 15 Fig. 1 is a front view showing an appearance of a display device 

ru 

□ according to a first embodiment of the present invention; 

ru 

Fig. 2 is a perspective view showing a configuration of the display 
block shown in Fig. 1 ; 

Fig. 3 is a plane view showing a portion A of the display block 
20 illustrated in Fig. 2; 

Fig. 4 is a longitudinally sectional view showing an inner 
configuration of the display module shown in Fig. 2; 

Fig. 5 is a perspective view showing a configuration of a light 
emitting cell shown in Fig. 4; 
25 Fig. 6 is a block diagram of a control system in the display device for 

supplying power to each of the display modules therein according to the 
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first embodiment; 

Fig. 7 is a front view showing a state of a front panel of the display 
device in the daytime according to the first embodiment of the present 
invention; 

5 Fig. 8 is a front view showing a state of a front panel of the display 

device at night according to the first embodiment of the present invention; 

Fig. 9 is a longitudinally sectional view showing a main part of a 
display device according to a second embodiment of the present invention; 

Fig. 10 is a perspective view showing a configuration in a vicinity of 
10 a light emitting cell shown in Fig. 9; 
W Fig. 1 1 is a longitudinally sectional view showing a main part of a 

ru 

yi display device according to a third embodiment of the present invention; 

Si 

y3 and 

□ Fig. 12 is a perspective view showing a configuration in a vicinity of 

y 15 a light emitting cell shown in Fig. 1 1 . 
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DETAILED DESCRIPTION OF EMBODIMENTS 
Embodiments of the present invention will be described hereinafter 
with reference to the accompanying drawings. 
20 Fig. 1 is a front view showing an appearance of a display device 

according to a first embodiment of the present invention. Fig. 2 is a 
perspective view showing a configuration of the display block shown in Fig. 
1 . Fig. 3 is a plane view showing a portion A of the display block illustrated 
in Fig. 2. 

25 The display device D 1 is provided with a front panel 1 on which a 

design including at least one character or at least one picture is formed as 
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an image. The design is formed by applying at least one coating to the 
front panel 1, printing the design on the front panel 1, or posting a seat 
member or a poster on which the design is printed thereon. 

The front panel 1 is formed at its front surface with a plurality of 
5 through holes 2 arranged to form a substantially matrix shape, each of 
which has, for example, a substantially rectangular shape. Each of the 
through holes 2 can take an arbitral shape. The front panel 1 is also 
formed at its back surface with a plurality of display modules 3. Each of 
the display modules 3 is formed with light emitting cells 4. The display 
10 device D 1 is also provided with a plurality of rectangular rod-like steel pipes 
5 arranged in parallel at regular intervals. 

That is, each of the through holes 2 has 20 mm squares so that the 
through holes 2 are arranged in parallel at regular intervals of 60 mm. 
Each of the intervals is defined as a distance between centerlines of each of 
15 the adjacent through holes 2. The steel pipes 5 support the front panel 1 
and they are disposed to, for example, frames of advertising tower of a 
building or a wall surface thereof and arranged in regular intervals. 

The steel pipes 5 are arranged on alternate intervals of the through 
holes 2. 

20 As shown in Fig. 3, the plurality of display modules 3 are fixedly 

disposed on both sides of the steel pipes 3 so as to be parallel to one vertical 
side of the front panel 1 in a state shown in Fig. 2 and to be arranged in a 
straight. The light emitting cells 4 are arranged in a straight on each of the 
display modules 3 at intervals of 60 mm. The size of each the display 

25 modules 3 or that of each of the steel pipes is designed so that the interval 
of the adjacent light emitting cells 4 of the adjacent display modules 3 is 60 
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mm in length. 

When installing the front panel 1 on the steel pipes 5, the vertical 
columns of the light emitting cells 4 of the display modules 3 on both sides 
of the steel pipes 5 are fit to the vertical columns of the through holes 2, 
which opposite to the display modules 3. This causes the light emitting 
cells 4 to be arranged to form a substantially matrix shape, thereby 
providing the display device D 1 for displaying image by a combination of 
selectively emitting dots (pixels) formed by light emitting cells 4 each of 
which corresponds to one dot (pixel). 

fecidghtally, liereinafterrir6 X- 1 6 m aLnx"oTT Tght emitt hTg^gttg^ 
which comprises 16 display modules 3 arranged Jn^a^parafleT^ as 
one display block DB sojha^^ display device D 1 is configured 

to combinesb^displaylDlocks DB so as to arrange the six display blocks DB 
in f^-teteral l o ws a nd three vertrea^e okxm n Q r^ 

Fig. 4 is a longitudinally sectional view showing an inner 
configuration of the display module 3 and Fig. 5 is a perspective view 
showing a configuration in the vicinity of the light emitting cell 4 and the 
periphery thereof shown in Fig. 4. 

The display module 3 is provided with a case 6 formed as a 
substantially rectangular tubular shape, a plurality of light emitting diodes 
7, a printed circuit board 8 and so on so that the light emitting diodes 7, the 
printed circuit board 8 and so on are installed in the case 6. 

The case 6 is formed at its front panel side surface (front surface) 
with longitudinally 16 holes 6a in regular intervals of 60 mm, and with a 
plurality of projections 6b each having a substantially cylindrical shape and 
projecting inwardly to a back side surface of the case 6 from the periphery 
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of each hole 6a. The printed circuit board 8 is interposed between the front 
surface and back surface of the case 6. 

The display Block 3 also haS^a- p lu ra li ty o f li gh t c ira ttfag- 



arranged correspondingly to the intervals of the holes 6a and mounted on 
5 the printed circuit board 8. On opposite surface of the printed circuit 
board 8, which is opposite to the surface on which the light emitting diodes 
7 are mounted, circuit components are mounted for making operate the 
light emitting diodes 7. 

The printed circuit board 8 is adhered on tfre projections 6b so as to 
10 be fixed to the case 6 so that the light emitting "diodes 7 are freely fit in the 
corresponding projections 6b. After the/printed circuit board 8 is fixed to 



in the case 6, injecting silicon resins 9/for waterproofing in the projections 6b 



causes terminals of the light emitting diodes 7 and their peripheries to be 
q sealed. 

5 — 

p 15 At the siUcon'resins 9 being injected, as shown in Fig. 5, upper sides 

q (front pariel^sides) of the light emitting diodes 7 are exposed through the 
1±Lrougl^holes 2 to the outside so that a part of the silicon resin 9 can be 
visibh^ecognized^a£-a^ t hr fconi p ar^-U 

In this embodiment, five light emitting devices 7 including a blue 
20 light emitting diode, two green light emitting diodes and two red light 
emitting diodes are arranged in each of the projections 6b so as to configure 
the light emitting cell 4. This configuration allows a multicolor display and 
an adjustment of white balance. 

Fig. 6 is a block diagram of a control system in the display device D 1 
25 for supplying power to each of the display modules 3 therein. 

That is, the display device D 1 , as the control system, comprises a 
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control unit 1 1 for producing display data which make each of the display 
blocks DB emit light according to image data in the personal computer 10. 

The display device Dl also comprises an electrical supply unit 12 
for supplying power to each of the display blocks DB, a power supply unit 
5 13 provided in each of the display blocks DB for supplying the power 
supplied from the electrical supply unit 12 to each of the display modules 3 
of each of the display blocks DB and a signal distribution unit 14 provided 
in each of the display blocks DB for distributing display data to the display 
modules 3 of each of the display blocks DB. 

10g(yjb ^^T!le^diselajL device 1 also comprises a dr ive circuit 15 provided in 
each of the display modules 3 for making drivo^ each of the light emitting 
diodes (LED) 7 in each of the display modules 3, a timer 16 for setting times 
at which the control unit 1 1 turns the electrical supply unit 12 on and off 
and a photo-sensor 17 for sensing iUuminauon intensity on the front panel 

15 1. 

Image signals representing a stfll image, sequential sill images or 
moving images displayed on the personal computer 10 are inputted to the 
control unit 11 so as to be processed, thereby producing a display data. 
The display data is transmitted /from the control unit 11 so as to be 
transferred to each of the signal distribution units 14 in each of the display 
blocks DB. At least one of theydrive circuits 15 of at least one of the display 
modules 3 of at least one of tne display blocks DB makes drive at least one 
of the light emitting cells J in the at least one of the display modules 3 
according to the display dfeita distributed by each of the distribution units 
25 14, causing at least onef of the light emitting cells 4 to emit light. As a 
result, the image signals displayed on the personal computer 10 are 
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--dfcpiayed~aithe image on the front panel 1 . 

The electric supply to each of the display blocks DB by the electric 
supply unit 12 is controlled by the control unit 1 1 according to an output 
signal from the timer 16 or the photo-sensor 17, or output signals from 
5 them. 

At first, the control according to the output signal from the timer 16 
is described hereinafter. 

The timer 16 has a function for generating a power supply start 
signal at a first setting time and a power supply stop signal at a second 
□ 10 setting time. When the control unit 11 detects the power supply start 
yj signal generated by the timer 16, outputs, to the electric supply unit 12, a 

ru 

ifl command for starting the power supply to each of the display blocks DB. 

M 

*Q On the other hand, when the control unit 1 1 detects the power supply stop 

'•a 

Q signal generated by the timer 16, outputs, to the electric supply unit 12, a 
15 command for stopping the power supply to each of the display blocks DB. 
yu^i^i ^ eri > for example, selling smt set- time to th e first-setting timc^d 
sunrise time to the second setting time permits, in the daylim^^tKeknage 
formed on the front panel 1 to be displayed, and, atnightTtihe image formed 
by the combination of the Ught^er^tin^cells 4 to be displayed. 
20 Incidentally, the sunset time and sunrise time may be annual average 
sunset time and annual-average sunrise time. The timer 16 may have a 
table storing tljereon all sunset times and sunrise times for the year so as to 
set thejirst setting time and the second setting time on the basis of the 

25 Next, the control according to the output signal from the photo- 

sensor 17 is described hereinafter. 
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The control unit 1 1 monitors the illumination intensity on the front 
panel 1 according to the output signal (the iUumination signal) from the 
photo-sensor 17. When the control unit 11 determines that the 
illumination intensity on the front panel 1 is smaller than predetermined 
5 threshold illumination intensity, it outputs, to the electric supply unit 12, a 
command for starting the power supply to each of the display blocks DB. 
On the other hand, when the control unit 11 determines that the 
illumination intensity on the front panel 1 is larger than the predetermined 
threshold illumination intensity, it outputs, to the electric supply unit 12, a 
O 10 command for stopping the power supply^to each of the display blocks DB. 
W T*kgi T> fff *' exam-pieT-sc tting^-ao thc - t fareshote 

HI illumination intensity adjacent to the front panel 1 caused by th^/fight 
*Q emitted from each of the light emitting cells 6 permits^/wien the 
O environment is turned to that in which the image signaj^on the personal 
p 15 computer 10 is recognized, the power supply tob^started to each of the 
O display blocks DB, whereas, when the environment is turned to that in 
which the image formed on the frorit panel 1 is recognized, the power 
supply to each of the display bjrfcks DB to be stopped. 

Using both of the/timer 16 and the photo-sensor 17 may perform 
20 the control of the stapty stop of the power supply. For example, the control 
unit 1 1 may control the start of the power supply on the basis of the sensed 
Ulumination'intensity by the photo-sensor 17 according to the change of 
the iUumination in the environment of the front panel 1 , and the stop of the 
pawer supply at the predetermined times based on the output signals from 

The control unit 1 1 usually may control the electric supply unit 12 
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at regular timings based on the output signals from the timer 16 so as to 
display the image on the basis of the light emitting diodes 7 and to stop the 
display of that, and, when outside light is blocked with, for example, a cloud 
at an unexpected time different from the output timings of the timer 16, 
may detect that the sensed illumination density by the photo-sensor 17 is 
not more than the threshold illumination density so as to display the image 
on the basis of the light emitting diodes 7. 

Furthermore, while the control unit 1 1 controls the electric supply 
unit 12 at regular timings based on the output signals from the timer 16 so 
as to display the image on the basis of the light emitting diodes 7 at night, 
when the lighting of, for example, signboard arranged around the display 
device D 1 turns on, or that emits light with respect to the display device D 1 , 
the control unit 1 1 may stop the display of the image based on the light 
emitting diodes 7 according to the sensed illumination density by the 
photo- sensor 17. 

T4re-abeve-jc^^ of the pre sent ^ve ndon- pe mi it^ -m t hj 

daytime, as shown in Fig. 7, the display device Dl to be served as th^Joster 
signboard and, at night, as shown in Fig. 8, it to be served a^-tfie voluntary 
light emitting display device, causing still image, s^qtfential still images or 
moving images to be displayed on the display device Dl, making it possible 
to richly expressive images on the display device Dl. 




For example, the im^ge shown on the display device Dl in Fig. 8 
permits the expressions!^ the sun being shined and that of the cloud being 
moved. The xxse^di the light emitting diodes 7 as light emitting elements in 
the light emitting cells 4 causes the power of the display device D 1 to be 
saved ^grid jhe lifetime of that to be lengthene d rnmprw^d vatb. n^g 
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d*sehaj^^^ 

Incidentally, an area of the through hole 2, a shape thereof and an 
interval between adjacent through holes 2 may be set according to the place 
to which the display device D 1 is disposed. It is preferable to enlarge an 
area except for the through holes 2 on the front panel 1 in order to keep the 
visual recognition of the image formed on the front panel 1 . 
^V^? *^ aesiraol^ttrmake small li re -ar ea of each of t 
and to increase a number of the through holes 2,j3-erfe~~example, as 
compared with enlarging, the area^t^eadK^of the through holes 2, as 
10 another example, evenjf-tcnSTareas of all of the through holes 2 according 
to the one-example are the same as those of all of the through holes 2 
aceerd tn g L Q li te "a n ot h e r c xampi^ 

In the present embodiment, each of the through holes 2 has 20 mm 
squares so that the through holes 2 are arranged in parallel at regular 
intervals of 60 mm. According to the configuration, only when viewing the 
front panel 1 from a place at a veiy close distance from the front panel 1 , the 
through holes 2 can be recognized so that, when visibly recognizing the 
front panel 1 from a place at a distance of 50 m from the front panel 1, 
viewers do not recognize existences of the through holes 2 at all. 
S^f^J ^^^^-f fr 011 ^ portion of the light - e mitting aioae /"is posit 
be excessively drawn with respect to the front panel 1, thgj>i^ apart the 
front panel, causing visible recognition fromou£sid^at night to be damaged. 
On the other hand, a top^portiop^eftHe light emitting diode 7 is positioned 
to excessivety^rq^i^th respect to the front panel 1 , that is, excessively 
25 close ttiepeto, causing light leaked from the front panel 1 to illuminate the 
pe f4pheiy -of Lhe L hr cre gh hole -A-ia-fc hc front panel iTWKere5y~ 
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form ed uu Lhe - front p c m eHHs-vtsiblj^^ aL l li ght : — tn-a d ditio ft ? - 

top portion of the light emitting diodeJ7J^-positienet±1:o excessively project 
with respesl^e^Kelront panel 1 , causing the shadow due to the sunlight to 
spdiHhe-appearance^ ef the image fo r med - o rv - thc fro nt- 

_The top portion of th e light ^TTiii^jrrprrTTnH^ 7, therefore, is preferable 
tc ^r^lig ht^ r drawn with x c sptrl tS Qie fiunb paoeL-L 

Fig. 9 is a longitudinally sectional view showing an inner 
configuration of a main part of a display device according to a second 
embodiment of the present invention. Fig. 10 is a perspective view 
showing a configuration in the vicinity of the light emitting cell 4. 
Incidentally, elements which are the same as those in the first embodiment 
shown in Fig. 4 and Fig. 5, or have the same functions of those therein, are 
assigned to the same reference numerals of the elements in the first 
embodiment shown in Fig. 4 and Fig. 5, omitting the explanation of the 
elements in Fig. 4 and Fig. 5 in detail. 
U^\^J TterTffispte^ Dl in this se t 

transparent seat 18 posted on the front panel 1 so that ajiesign including 
at least one character or at least one pictv^-i^lormed as an image on the 
transparent seat 18 in place^-tftefront panel 1. The transparent seat 18 
is formed with a^5lurality of transparent portions 19 arranged to 
corresponji^to the through holes 2, respectively. No image is formed on the 
transj mrcnt . portion s-^ 

That is, the transparent portions 19 are arranged to form a matrix 
and each of the transparent portions 19 has 20 mm squares. 

ts^sparenrportioRs-^ 
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forming the image on the Iront parrett-^x 

This configuration of the second embodiment, in cases 
the displayed image on the display device, can changejhe-dispiayed image 
on the display device bycha^ as to post a new seat 18' on 

whick-ane&ier image is formed, making it possible to change the displayed 
lma^e-wrthotrt^em'OVing Efie iront panel X. 

Fig. 11 is a longitudinally sectional view showing an inner 
configuration of a main part of a display device according to a third 
embodiment of the present invention. Fig. 12 is a perspective view 
showing a configuration in the vicinity of the light emitting cell 4. 
Incidentally, elements which are the same as those in the second 
embodiment shown in Fig. 9, or have the same functions of those therein, 
are assigned to the same reference numerals of the elements in the second 
embodiment shown in Fig. 9, omitting the explanation of the elements in 
Fig. 9 in detail. 
£0j£nS Tfre-ntfrspIaST-a^^ 
transparent seat 20 posted on the front panel lsojha^a^dgsignincluding 
at least one character or^at-igastone picture is formed with a high 
transparei^ilirhaving photo transmission on the transparent seat 20 in 
pla^-o£^eironrpaftei-*. 

This configuration permits the light emitted from the light emitting 
cell 4 to be radiated through the ink on the seat 20 to the outside of the 
front panel 1 . In this case, though the amount of light radiated to the 
outside is more decreased as compared with the second embodiment, it is 
possible to make inconspicuous the through hole 2 and the light emitting 
cell 4 in the daytime. 
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The present invention is not limited to the above first ~ third 
embodiments. For example, in the first, second and third embodiments, 
as the light emitting element of the light emitting cell the light emitting 
diode is used, but the present invention is not limited to the structure. As 
5 the light emitting element, a small bulb, a neon tube or an optical fiber may 
be used. In the first, second and third embodiments, the light emitting cell 
is configured by the plurality of light emitting diodes, permitting the image 
to be displayed in color. The present invention, however, may permit the 
image to be displayed in monocolor. 

0 10 The image pictured on the front panel 1 is formed by means of 

Q 

W application of coating, printing, a photograph or the like so that any image 

1 y 

JTi forming means can be used only when images formed by any image forming 
S means can be visibly recognized . 

3 

□ Changing the displayed image based on the light emitting diodes 7 

P 15 is relatively easy as compared with changing the image formed on the front 

ry 

D panel 1 because, in cases of changing the image on the front panel 1, recoat 

— : 

\ 

work or seat replacement work must be required. Usually, the image 
formed on the front panel 1 may be displayed, and, information needing 
continuously updating, information requiring quickly report, arbitrarily 

20 determined information or the like may be displayed as the image based on 
the light emitting diodes 7 at desirable timings independently of the state of 
the outside light. In this configuration, the personal computer 10 may be 
operative to control the power supply start timing, the stop timing of the 
power supply, the light emitting luminance and so on without regard to" the 

25 states of the timer 16 and the photo-sensor 17. 

While there has been described what is at present considered to be 
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the preferred embodiment and modifications of the present invention, it will 
be understood that various modifications which are not described yet may- 
be made therein, and it is intended to cover in the appended claims all such 
modifications as fall within the true spirit and scope of the invention. 
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